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This listing of claims will replace all prior versions and listings of claims in thus 
application: 

b.) L isting of Claims 

! . (currently amended) A cooling apparatus for a laser system comprising; 

a single circulating unit having a tank for holding a supply of cooling fluid, and a 

pumping device operative for circulating said cooling fluid through a laser 

source, a laser power supply, a light valve and back into the circulating unit; 
wherein a flow of said cooling fluid is divided into first mid second parallel 

supply brandies, said laser source being connected in series with said first 

supply branch, and wherein said light valve and said laser power supply are 

connected in series with said second supply branch; and 
wherein the How of said cooling fluid in said second parallel supply branch passes 

through the laser power supply after the flow of said cooling fluid has passed 

through said light valve. 

2. (original) The cooling apparatus of claim 1. wherein said circulating unit further 

includes a refrigeration unit operative to cooi said cooling fluid below normal 
room temperature. 

3. (original) The cooling apparatus of claim 1 timber comprising a flow rare sensor 

connected in series to a coolant outlet port of said laser source, said flow rate 
sensor operative to provide a signal to a controller, .said signal representative of a 
flow rale of cooling fluid passing through 'said laser source. 

4. (original) The cooling apparatus of claim 3 wherein said controller shuts down said 

power supply when said signal falls below a predetermined value indicating said 
flow rate of cooling fluid has decreased below a desired flow rate. 
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5. (original ) The cooling apparatus of claim 1 further comprising a flow control valve 

connected in series to a coolant inlet portion of said light valve, said flow control 
valve operable to maintain a constant flow rate of said cooling fluid through said 
second parallel branch. 

6. (original) The cooling apparatus of claim 5 wherein a first flow rate of said cooling 

fluid in said first parallel, branch is about 0. i 3 gallon per minute and a second flow 
rate of said cooling fluid in said second parallel branch is about 0.5 gallon per 
minute. 

7. (currently amended) A The cooling apparatus of claim 1 wherein said power supply 

ee«kttBs comprises a thermal monitoring and shutdown apparatus. 

3. (original) The cooiir.g apparatus of claim I wherein a shut off valve is serially 

connected between a coolant outlet port of said laser power supply and a coolant 
return port of said circulating unit, said valve operative to reversibly interrupt said 
flow of said cooling fluid. 

9. (currently amended) A cooling apparatus for a laser system comprising: 

a single circulating unit having a tank for holding a supply of cooling fluid, and a 
pumping device operative for circulating said cooling fluid through <\ laser, a 
flow rate sensor, a flow control valve, a laser light valve, a laser power supply, 
and back into the circulating unit: 
a first supply branch connected to a coolant supply port depased disposed on said 
circulating unit, said first supply branch providing a first flow of cooling fluid 
at a said, first flow rate, to a first coolant inlet port of a s aid laser, said first flow 
of cooling fluid exiting a first coolant outlet port of said laser after passing 
through a portion of said laser said first flow of cooling fluid then also passing 
through a said flow rate sensor serially connected to said-ft^st-e«t4et-pe^ef said 
laser, said first flow of cooling fluid tfcen returning back to said circulating unit: 
and 

4 of 13 

PAGE 6/15 * RCVD AT 1(19/2004 11 :02:23 AM [Eastern Standard Time) * SVR:USPTO«EFXRF-1/0 ■ ONIS:8729306 * CSID:17818639931 * DURATION (mm-ss): 08-08 



01/19/2004 12:08 FAX 17818639931 



HOUSTON ELISEEVA 



©007/015 



Application No.: 10/008,944 
Atnendnsnt daied: January 19.2004 
Reply to Office Action of October 9. 2005 

a second supply branch connected to said coolant supply port depe^ disposed 
on said circulating unit in parallel to said first supply branch, said second supply 
branch providing a second flow of cooling fluid at a second flow rate different 
Than said first flow rate, firat to said flow control valve, then and to said laser 
light valve serially connected to said flow control valve, and lastly to said laser 
power supply serially connected to said laser light valve, said second flow of 
cooling fluid then returning back to said circulating unit. 

10. (original) The cooling apparatus of claim 9 wherein said circulating unit further 

includes a refrigeration unit operative to cool said cooling fluid beiow normal 
room temperature. 

1 1 . (original) The cooling apparatus of claim 9 wherein said flow rate sensor is 

operative to provide a signal to a controller, said signal representative of a flow 
rate of cooling fluid passing through said laser. 

12. (original) The cooling apparatus of claim 1 1 wherein said controller shuts down said 

laser power supply when said signal falls below a predetermined value indicating 
said flow rate of cooling fluid has decreased below a desired flow rate. 

13. (original) The cooling apparatus of claim 9 further wherein said flow control valve 

is operable to maintain a constant flow rate of said cooling fluid through said 
second parallel brand), 

14. (original) The cooling apparatus of claim 9 wherein said first flow rate of said 

cooling fluid in said first parallel branch is about 0.13 gallon per minute and said 
second flow rate of said cooling fluid in said second parallel branch is about 0.5 
gallon per minute. 

15. (original) The cooling apparatus of claim 9 wherein said laser power supply further 

includes thermal monitoring and shutdown apparatus. 

5 of 13 

PACE 7/15 • RCVD AT 1/19/2004 1 1 :02:23 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 ■ DNIS:8729308 • CSID:17818639931 * DURATION (mm-ss): 08-08 



01/19/2004 12:09 FAX 17818639931 



HOUSTON ELISEEVA 



EJ008/015 



Application No. : 1 0/008,944 
Amcndmem dated: January 19.2004 
R«piy to Office Action of October 9, 2003 



16. (original) The cooling apparatus of claim 9 wherein a valve is serially connected 

between a coolant outlet port of said laser power .supply and a coolant return port 
of said circulating unit, said valve operative to reversibly interrupt said flow of 
said cooling fluid. 

1 7. (currently amended) A cooling apparatus for a laser system comprising; 

a laser source for producing a laser beam: 

a laser power supply operative to provide electrical power to said laser source: 
a light valve for producing a plurality of individual light beams from said laser 

beam and for independently modulating each of said plurality of light beams; 
a single refrigeration unit having a tank for holding a supply of cooling fluid, and 

a pumping device operative for circulating ."said cooling fluid through said laser 

source, said laser power supply, said tight valve and back into the refrigeration 

unit; 

wherein a flow of said cooling fluid is divided into first and second parallel 
supply branches, said laser source being connected in series with said first 
branch, and wherein said light valve and said laser power supply are connected 
in series with said second branchy and 

w4*erekh4he4}w 
t hrou g h t he loser -pewef-s«pp l y after the^tew-efsakleee^ 

18. (original) The cooling apparatus of claim 17 further comprising a flow rate sensor 

connected in series to a coolant return portion of said laser source, said flow rate 
sensor operative to provide a signal to a controller, said signal, representative of a 
flow rate of cooling flu id passing through said laser source. 

19. (currently amended') The cooling apparatus of claim +7 J8 wherein said controller 

shuts down said laser power supply when said signal falls below a predetermined 
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value indicating said flow rate of cooling fluid has decreased below a desired flow 
rate. 

20. (currently amended) The cooling apparatus of claim 17 further comprising a flow 

control valve connected in series to a coolant inl e t -portiea-of with said light valve, 
said flow control valve operable to maintain a constant flow rate of said cooling 
fluid through said second parallel branch. 

21. (original) The cooling apparatus of claim 17 wherein a first flow rate of said cooling 

fluid in said first parallel branch is about 0.13 gallon per minute and a second flow 
rate of said cooling fluid in said second parallel branch is about 0.5 gallon per 
minute. 

22. (original) The cooling apparatus of claim 1 7 wherein said laser power supply 

contains thermal monitoring and shutdown apparatus. 

23. (currently amended) The cooling apparatus of claim 17 wherein a vajve is serially 

connected between said laser power supply and said circulating unit, said valve 
being operative to reversibly interrupt said flow of said cooling fluid. 

24. (currently amended) A method of cooling a laser system, said laser system 

comprising a laser source, a laser light valve and a laser power supply, the method 
comprising the steps of: 

providing a single circulating unit having a tank for holding a supply of cooling 
fluid, and a pumping device operative for circulating said cooling fluid 
through said laser source, a flow rate sensor, a flow control valve, said laser 
light valve, said laser power supply, and back into the circulating unit; 
providing a first parallel flow path by serially connecting said laser source and 
said flow rate sensor together, and connecting a coolant inlet port depese4 
disposed on said laser source to a coolant, supply port of said circulating unit. 
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and further connecting a coolant outlet port of said flow rate sensor to a 
coolant return port 4epese*l disposed on said circulating unit: 
providing a second parallel flow path by connecting said coolant supply port of 
said circulating unit to a first port of said flow control valve, and serially 



connecting a second port of said flow control valve to a first port of said laser 
tight valve, and serial!)' connecting a second port of said laser light valve to a 
coolant input port of said laser power supply, and then connecting a coolant 
outlet port of said laser power supply to said coolant return port deposed 
dis posed on said circulating unit; 
establishing flow of cooling fluid through each of first and second paral lel flow 
paths wherein a first flow rate of cooling fluid through said first parallel path 
is different than a second flow rate of cooling fluid through, said second 
parallel path: 

wherein said first rate of cooling fluid flow is determined by a size and number 
of cooling channels that, are formed in a portion of said laser; and 

wherein said second rate of cooling fluid flow is controlled by said flow control 
valve, said flow control valve further operative to maintain said second rate 
of cooling fluid flow constant. 

25. (currently amended) The method of cooling a laser system of claim 24 ^ vlwf eiB-sftkl 

eifeutetmg-ttmt: further ia oh ides th e including a step of coo) ing said cooling fluid 
below normal room temperature prior to circulating said fluid into said first and 
said second parallel flow paths. 

26. (currently amended) The method of cooling a laser system of claim 24 farther 

including the step of disabling said laser power supply in response to an error 
signal exeeedfng^-pyedetemi i t^ ed ^ak^^-d-eH^e^^ri- bein g generated by said 
flow rate sensor, said error signal being monitored by a controller. 

27. (new) A cooling apparatus for a laser system of an imaging system, the cooling 
apparatus comprising: 
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a laser source for producing laser light; 

a laser power supply operative to provide electrical power to said laser source; 

a light valve for producing a plurality of independently modulated, light beams 
from said laser beam for exposing itnageable media; 

a cooling unit having a pumping device operative for circulating a cooling fluid 
through said laser source, said laser power supply, and said light valve; 

wherein a flow of said cooling fluid from said cooling unit is divided into a first 
supply branch and a second supply branch before returning to said cooling unit, 
said laser source being connected to said first supply branch, and said light 
valve and said laser power supply being connected to said second branch. 

28. (new) The cooling apparatus of churn 27 wherein the How of said cooling fluid in 

said second supply branch passes through, the laser power supply after the flow of 
said cooling fluid has passed through said light valve. 

29. (new) The cooling apparatus of claim 27 further comprising a flow rate sensor 

connected to detect a How rate of cooling fluid through said laser source, said 
flow rate sensor operative to provide a signal to a controller for the cooling 
apparatus. 

30. (new) The cooling apparatus of claim 29 wherein said controller shuts down said 

laser power supply when said signal indicates a low flow rate of cooling fluid 
through the laser source. 

3 1 . (new) The cooling apparatus of claim 27 further comprising a flow control valve 

connected in series with said light valve, said flow control valve operable to 
maintain a constant flow rate of said cooling fluid through said second parallel 
branch over a range of cooling fluid pressures. 

32. (new) The cooling apparatus of claim 27, further comprising a valve that is serially 

connected between said laser power supply and said, circulating unit, said valve 

9 of 13 

PACE 11/15 " RCVD AT 1/19/2004 1 1 : 02:23 AM [Eastern Standard Time] " SVR:USPTO-EFXRF-1/0 * DN!S:8729306* CSID: 17818639931 " DURATION <mm-ss):08-08 



01/19/2004 12:10 FAX 17818639931 HOUSTON ELISEEVA ©012/015 



Application No.: 10/008,944 
Amendment dated: January 19,2004 
Reply r 0 Office Action of October 9. 200} 

being operative 10 reversibly interrupt said flow of said cooling fluid between said 
laser power supply aj;d said circulating unit. 
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